Antcin C is a bioactive compound isolated from Antrodia cinnamomea, a rare and expensive medicinal fungus endemic to Taiwan. Up to date, the absolute structure of antcin C has not been solved. In this study, the phenylglycine methyl ester (PGME) derivatives of antcin C were prepared. From NMR analysis the absolute configuration of (S)-antcin C (1) and (R)-antcin C (2) were determined. By MTT assay, (S)-antcin C presented cytotoxicity against Hep G2 and MCF-7 cells, with IC 50 values of 14.5 and 12.8 μg/mL, respectively. However, (R)-antcin C did not show significant cytotoxicity. Our results showed that the configuration at C 25 for antcin C is very important for its cytotoxicity. From a quality control point of view, it is necessary to identify and quantify the R-and S-enantiomers in the A. cinnamomea products.
Antrodia cinnamomea (Syn. Antrodia camphorata and Taiwanofungus camphorata) (AC) is an edible fungus endemic to Taiwan that has long been used as a folk medicine for treating various diseases, including those of the liver, hypertension, abdominal pain, and cancer [1] [2] [3] . In our previous study [4] , we demonstrated that ergostane-type steroids, including antcin A, B, C, G, and H are the major compounds in AC. Among these, antcin C has been proved to have significant anti-inflammation activity and to be cytotoxic [5, 6] . However, both R-and S-configurations exist in these ergostane-type steroids due to the C 25 chiral center ( Figure  1 ).
The absolute configuration of a chiral molecule is a fundamental and important property, especially when the compound has biological activity of potential therapeutic use [7] . Up to date, there is no related study on the absolute structure of ergostane-type steroids in AC. In the present work, the (R)-and (S)-phenylglycine methyl esters (PGME) of antcin C were prepared (PGME method) [8] [9] [10] , which enabled the determination of the absolute configuration of the carboxylic acid. First, (R)-and (S)-PGME were reacted with (R)-and (S)-antcin C (1, 2), to synthesis their PGME derivatives, 1R, 1S and 2R, 2S (Figure 1 ).
By the PGME method, it was possible to assign the proton signals (chemical shift, δ) in the 1 H NMR spectrum of (R)-and (S)-PGME by calculating the differential of chemical shift values (Δδ) ( Figure  2A ) [11] . Accordingly, protons with positive Δδ in PGME were placed on the right-hand side, and those with a negative Δδ to the left-hand side ( Figure 2B ) [11] . Based on the model shown in Figure 2B , the configurations of 1 and 2 were assigned as (S)-antcin C and (R)-antcin C, respectively ( Figure 2C ).
After decided the absolute structures, Hep G2 and MCF-7 cells were used to evaluate the cytotoxicity of (R)-and (S)-antcin C. After 72 h of treatment, (S)-antcin C showed inhibitory activities against both Hep G2 and MCF-7 cell proliferation, with IC 50 values for Hep G2 and MCF-7 of 14.5 and 12.8 μg/mL, respectively (Figure 3 ). However, (R)-antcin C did not exhibit cytotoxicity to these two cell lines, even when the dosage reached 25 μg/mL. Similar results were also observed for hydroxylated triterpene alcohol ferulates isolated from rice bran [12] . In conclusion, this is the first study to distinguish the absolute structure of antcin NPC Natural Product Communications 2012 Vol. 7 No. 7 835 -836 compounds, which are enantiomers found in the AC fruiting body. Our results demonstrated that the absolute structure at C 25 for antcin C is very important for cytotoxicity. We suggest that it is necessary to consider the absolute structure for this group of compounds when investigating their bioactivity and application . Furthermore, from a quality control point of view, the individual quantification of (R)and (S)-antcin in AC extracts and products should be calculated separately. 
Experimental

Materials:
The Antrodia cinnamomea strain was provided and identified by Dr Wen-Wei Hsiao (Experimental Forest, National Taiwan University). The fruiting bodies of AC were cultured in the Laboratory of Tree Metabolomics and Natural Medicine, Department of Forestry, National Chung-Hsing University between June, 2008 and December, 2009. Voucher specimens (AC-9) were deposited in the same laboratory.
Antcin C preparation and PGME derivatives synthesis:
The ethanol extract preparation and separation procedure was described in our previous study [4] . Briefly, the ethanol extract was separated by HPLC using an Agilent 1100 HPLC system equipped with a UV detector. A Luna C18(2) column (250 × 10.0 mm; Phenomenex, Torrance CA) was employed with 3 solvent systems, H 2 O (A), MeOH (B) and acetonitrile (C). The gradient elution profile was as follows: 0-5 min, A:B:C = 40:30:30 (isocratic); 5-95 min, A:B:C = 40:30:30 to A:B:C = 10:10:80 (linear gradient); 95-105 min, A:B:C = 10:10:80 to A:B:C = 0:0:100 (linear gradient); 105-115 min, 100% C (isocratic); the flow rate was 0.5 mL/min at 0-95 min; 1.0 mL/min at 95 to 115 min; and the detector wavelength was set at 254 nm. (S)-Antcin C and (R)-antcin C were obtained at retention times of 38.1 and 38.8 min, respectively. The structure of (R)-antcin C and (S)-antcin C were confirmed by spectral analysis and the spectroscopic data were in good agreement with the literature [13] . The absolute configuration measured was by condensation of (R)and (S)-PGME, as described previously [8] [9] [10] . NMR spectra were recorded with Bruker Avance 500 and 300 MHz FT-NMR spectrometers, at 500 MHz ( 1 H) and 75 MHz ( 13 C). d-Chloroform (CDCl 3 ) was used for NMR analysis.
Cytotoxicity evaluation:
Hep G2 and MCF-7 cells were cultured in DMEM supplemented with 10% FBS and 1% penicillinstreptomycin, and were maintained at 37°C in 5% CO 2 . All cells (1 × 10 4 per well) were seeded in 96-well plates and incubated for 24 h, and different dosages (1, 5, 10, and 25 μg/mL) of (R)-and (S)antcin C were added to each well in triplicate for 24 h. The cell viability was determined by the MTT method [14] .
